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Much attention has been devoted to the effects of smoking cigarettes 
on the circulation but relatively little information is available on the 
circulatory action' of pipe and cigar smoking. Such information seems im¬ 
portant because of large amounts of tobacco consumed in the United States 
in these forms. In 1955, it was estimated there were 8.8 million pipe 
smokers, and the current annual consumption of pipe tobacco nearly 75 mil¬ 
lion pounds. (1,2:)' In 1955, there were 10.6 million cigar smokers who 
consumed close to 6.75 billion cigars. (1,2) In a recent report of mor¬ 
tality experience of nearly 200,000 United States Government Life Insur¬ 
ance policy holders, although an increased death rate was noted in heavy 
cigarette smokers, the rate in regular cigar and/or pipe smokers was not 
appreciably higher than that of non-smokers. There was no indication that 
regular cigar and pipe smokers experience a higher death rate from' cardio¬ 
vascular disease than non-smokers, and the death rate from lung cancer in 
cigar and pipe smokers is only slightly higher than in non-smokers. ( 3 ) 
Similar findings were reported in an earlier study sponsored by the American 
Cancer Society. (4) Therefore, it seemed worthwhile to gather data on the 
circulatory changes caused by smoking regular and low nicotine cigars and 
pipe tobacco and to compare the results with our own previous studies on 
cigarette smoking and chewing tobacco, ( 5 , 6 ) as well as with other studies. 


Method of Study 
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The subjects in this study were 25 habitual male smokers. Fifteen 
subjects smoked cigars and ten smoked pipes; their ages ranged between 21 
and 69 years. Studies were carried out in the basal post-absorptive state 
on each subject on three separate days. On one day low nicotine tobacco 
was smoked in a constant temperature room, and on 1 another day regular to¬ 
bacco' was smoked. On a third day the effect of high nicotine tobacco on 
the ballistocardiogram was determined; the order of studies was variable. 
Skin temperatures were measured in the constant temperature room at 78 
Degrees F. ( 25.6 C.) and 40$ relative humidity from copper-constantan 
thermocouples attached to the forehead and the volar surfaces of the fin¬ 
gers and toes, employing a Brown constant recording potentiometer. Changes 
of 0.5 degrees C • were considered significant. Blood pressures and pulses 
were obtained by the usual clinical method. The Ballisocardiograms were 
recorded with our high frequency table type research instrument. ( 7 ) The 
subjects were supine and unclothed and rested for at least 45 minutes prior 
to smoking. The period of smoking was 20 minutes. The c omme rcial cigars 
were Garcia y Vega Roosevelts, reported to contain 1.82$ nicotine (moisture 
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free basis). (8) The low-nicotine cigars were Sano, containing, according 
to the manufacturer 0.88$ nicotine. The pipe tobacco used was ^i-f* and 
Half, containing 2 .1% nicotine (moisture free basis). (8) Sano pipe to¬ 
bacco containing 0 . 72 $ nicotine was used for the low nicotine studies. 

The low nicotine cigars weighed 6.6 grains, the regular cigars weighed 
6 . 5 . A pipeful of tobacco weighs approximately 2. 0 1 grains. For comparison, 
a standard cigarette contains 1 gm of tobacco and approximately 20 mg ( 2 $) 
nicotine. ( 9 ) 


Results 


Ballistocardiogram 


Cigars ; Studies were made with commercial cigars in 12 subjects. In 9 
subjects, ballistocardiograms were normal before smoking. Three of these 
rema i ned normal throughout the smoking period and after smoking,. Three 
showed increased respiratory variation. Three, however, showed greater 
changes from normal, either in the form of the early M or the late down- 
stroke patterns. 

The records of the other 3 subjects were abnormal before smoking. In 
two of these, the abnormality increased during and after smoking, and in' 
one it improved. The maximum changes occurred within 10 to 20 minutes of 
the start of smoking and persisted for 20 to 30 minutes or longer. 

In summary, 3 of the 12 subjects showed no change in the ballistocar¬ 
diogram after smoking, 3 showed only borderline changes, and in 5 abnor¬ 
mality appeared or increased after smoking. One patient’s ballistocardio¬ 
gram improved with smoking. 
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Pipes : Ten subjects were studied while smoking, commercial tobacco. The 
ballistocardiograms of 8 were normal before smoking. Three of these re¬ 
mained normal throughout; three showed only minor changes, consisting either 
of minor respirator"/ variation or changes in the amplitude of the complexes. 
Two showed rather marked abnormality after smoking, with' development of a 
definite early M pattern'. 


In 2 subjects who smoked pipes, the records were abnormal before smok¬ 
ing. In' one of these, the record showed only minimal changes during smok¬ 
ing but in the other the abnormalities became much more marked. The changes 
occurred in from 10 tO' 20 minutes and persisted for 20 or 30 minutes or 
longer. 

In summary, the ballistocardiograms of 3 pipe smokers remained unchanged 
during smoking, 4 showed only borderline changes and in 3 abnormalities ap¬ 
peared or increased during the test. ... - . / ■ 
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Pulse Rate 


Pulses were measured in 15 subjects who smoked both high and low nico¬ 
tine content cigars. In all of the subjects smoking commercial cigars, the 
pulse rate increased; the range of increase was 1 to 12 beats per minute, 
with an average increase of 6.4 beats per minute. During the smoking of 
the low nicotine .cigars, the pulse rate increased in 14 subjects, the range 
being from 1 to 15 beats more per minute. The average increase in these 
subjects was 5-9 beats per minute. In one subject, the pulse rate de¬ 
creased slightly while smoking a low nicotine cigar. 

Pipes : Ten subjects smoked regular and low nicotine tobacco in pipes. Dur 
ing the smoking of the commercial tobacco, 9 subjects showed an' increase in 
pulse rate, ranging from 3 to 20 beats per minute, with an average increase 
of 7*6 per minute. In one subject the rate decreased 4 beats per minute. 
While smoking low nicotine tobacco, the pulse rate increased in 7 subjects 
with a range of two to twelve beats per minute. Average increase was 7*0 
beats per minute. In two subjects, the heart rate decreased 4 and ICh^beats 
per minute while smoking low nicotine tobacco and in one the rate remained 
unchanged. Maximal changes in the pulse rate occurred from 2 to 30 minutes 
after the start of smoking. ■■ ■ 


Blood Pressures ; 

Cigars : Fifteen subjects smoked regular and low nicotine cigars. All sub¬ 
jects showed an increase in both systolic and diastolic blood pressure with 
smoking regular cigars. The systolic blood pressure increased an average 
of 7.3 mm. Hg., range 2 to 12 mm., and the diastolic blood pressure in¬ 
creased an average of 8.9 mm. Hg., range 2 to 16 mm. 

During the smoking of low nicotine cigars, systolic blood pressure in¬ 
creased in 11 subjects, the average increase being 6.5 mm. Hg., range 1-15 
mm. In 3 there was no change in systolic blood pressure, and in one the 
systolic blood pressure decreased. Diastolic blood pressure increased in 
’all subjects with an average increase of 6.3 mm. Hg., range 2 to 16 mm. 


Pipes : Blood pressures were measured in 10 subjects while smoking commer¬ 
cial and low nicotine tobacco in pipes. During the smoking of high nico¬ 
tine tobacco,. the systolic and diastolic blood pressure increased in all 
subjects. The average increase was 9 mm. systolic and 8 mm. diastolic with 
a range of 1 to 18 mm. Hg. increase. During the smoking of low nicotine 
tobacco in pipes, systolic blood pressure increased in 5 subjects, de¬ 
creased in 2 and remained unchanged in 3* Diastolic blood pressure in¬ 
creased in 7 of these patients and decreased in 3* 


Skin Temperatures . .. 

Cigars: Skin temperatures were measured in the fingers and toes of 15 sub¬ 
jects who smoked commercial cigars. The average initial temperature of 
the fingers was 32*3 degress Centigrade. Skin temperatures fell in 12 of 


the subjects, remained unchanged in one and increased slightly in 2. These 
changes are presented graphically in figure 1. Eleven subjects were stud¬ 
ied with low nicotine cigars. The initial fingertip temperatures averaged 
32.5 degrees Centigrade. In 9 subjects, the skin temperatures decreased, 
and in 2 subjects, changes were equivocal. (Figure 1.) In both groups of 
observations, the toe temperatures did not seem to show any consistent pat¬ 
tern of change. 


Pipes : Skin temperature observations were made on 10 subjects while smok¬ 
ing commercial tobacco in pipes. The average initial temperature of the 
fingers was 33*2 degress Centigrade. Finger temperatures decreased in 9' 
of the subjects and in one subject, changes were equivocal. (Figure 2.) 

Nine subjects were studied with low nicotine tobacco. The average initial 
finger temperature was 33*9 degrees Centigrade. Finger temperatures de¬ 
creased in 8 of the subjects, and in one subject, changes were equivocal. 

No consistent pattern of changes was noted in the feet. Maximal changes in 
skin temperatures occurred from nine to fifty minutes after the start of 
smoking. 

Discussion . 

In our own studies (5) and those of Henderson (10) of the ballistocar¬ 
diograms during smoking cigarettes, no changes were observed in healthy 
young, males. Other observers have found changes in a small proportion of 
healthy and abnormal subjects while smoking cigarettes (ll, 12). In con¬ 
trast, we found deterioration of the ballistocardiogram in twenty-three of 
twenty-four subjects who chewed tobacco (6). Abnormalities of the ballis¬ 
tocardiogram occurred in five of twelve subjects after smoking cigars and 
in three out of 10 subjects after smoking pipes. Thus, the incidence of • 
ballistocardiograph change with pipe and cigar smoking was higher than that 
observed with cigarette smoking, but lower than that observed with chewing 
tobacco. 

Increases in pulse rate while smoking cigars were rather moderate in' 
comparison with those reported by Roth et al (13) after smoking two ciga¬ 
rettes and in comparison with our own findings with chewing tobacco. Little 
difference was found between the commercial and low nicotine cigars. The 
increases in pulse rate while smoking either regular or low nicotine tobacco 
in pipes were likewise rather small. No significant difference was noted 
between pipes and cigars. 

Although systolic and diastolic blood pressure increased in all sub¬ 
jects who' 6moked commercial cigars the changes were less than those gener¬ 
ally noted with smoking cigarettes and tobacco chewing. The blood pressure 
changes were less marked and less consistent with the smoking of low nicotine 
cigars. The pattern' of blood pressure change found while smoking pipe to¬ 
bacco was very similar, with less consistent changes again noted during the 
smoking of low nicotine tobacco. .1 V;!;--' 

. Skin temperature changes after smoking regular cigars and pipe tobacco 
were about equal, with slightly greater decrease during cigar smoking. If 
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our findings are compared with the reported studies of Roth (1*0' Englehardt 
and Stuttgen (15), and Mayer and Maddock (l 6 ) of skin temperature changes 
produced "by cigarette smoking, the patterns are similar, with slightly 
greater decreases in cigarette smokers. When the changes following cigar 
and pipe smoking in the present study are compared with our previous study 
of chewing tobacco, it is found that maximum changes were slightly greater 
following tobacco chewing. 

Previous studies are not in agreement as to the percentage of nicotine 
absorbed by smokers who do not inhale. The most frequently cited work, that 
of Baumberger (17) in 1923 indicates a high percentage of nicotine absorp¬ 
tion, even without inhaling (66-77%)• A more recent study by Greenburg and 
others ( 17 ) indicates that only a small percentage of nicotine content of 
smoke is retained in the body without inhaling. They found only 4 to 45% 
of the nicotine was retained in smokers who did not inhale, whereas 96 - 98 % 
was absorbed in subjects who inhaled. In our study, none of the subjects 
i nh aled while smoking cigars or pipes. Nevertheless, the pattern of changes 
observed was similar to that reported in 1 patients inhaling cigarette smoke. 










Thus, the present study indicates that failure to inhale does not pre- 
vent appearance of the usual circulatory effects of nicotine. Very few 
previous studies of pipe and cigar smoking were found. Maddock and Coller • 'sa 

( 19 ) in a few subjects found following pipe smoking that pulse, blood pres- ’Hin¬ 
sure and skin temperature changes were similar to cigarette smokers. Accord- 
ing to Scott (20) 1 nicotine levels in the blood were lower after cigar or pipe .. 
smoking than after cigarette smoking. 


It should be pointed out that the amount of nicotine available for ab¬ 
sorption varies with such factors as moisture content ( 17 , 18 ) combustion 
temperature ( 17 ), length of filtration, loss through and expectoration,, as 
well as the obvious factors of nicotine content of tobacco smoked and rate 
of smoking. 


Summary and Conclusions 

1 . Ballistocardiograms, blood pressure, pulse rates and skin temperatures 

were studied in volunteer cigar and pipe smokers during and after smoking. 


2. The usual effects of tobacco on the circulation were found (i.e. increase 
in pulse and blood pressure, drop in skin temperature), but were not as 
marked as usually found following cigarette_smoking or chewing, tobacco. 


3 . The incidence of changes in the Ballistocardiograms in this study was 
less than that found following chewing tobacco, but greater than that 
found following cigarette smoking. 


h* 

4. The circulatory effects of cigars and pipe smoking were approximately 2 
the same. g 
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5. Circulatory changes were^ somewhat less f ollowing low nicotine cigars end 
pipes when compared to standard: cigars andpipes. 
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